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TITLE OF THE INVENTION 

POWER SUPPLY CONTROL DEVICE AND INFORMATION PROCESSING 
DEVICE USING SAME 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention concerns a power supply control device to which power 
from a power supply is provided externally and an information processing device using 
the power supply control device. 

2. Discussion of Related Art 

Recent years have witnessed the development of increasingly miniature and 
highly portable information devices other than desktop and laptop computers, such as 
mobile computers, electronic notebooks, digital cameras and storage devices and their 
interconnection now allows the exchange of information. 

In conjunction therewith, there is also an growing dissemination of interface 
specifications allowing power to be supplied, as represented by the USB (Universal 
Serial Bus), IEEE1394. 

In the past, peripheral device units have been kept small to avoid compromising 
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portability and power has been supplied through an AC adapter or through a power 
supply terminal of a host personal computer interface connector. 

However, the conventional method for supplying power has almost always been 
either an external supply using an AC adapter or the like, a battery or by way of an 
interface. That is because switching between two power supply inputs requires a switch 
for switching, or implementation of an "or" function using a diode, which have the 
following drawbacks, respectively. 

Switching methods involving a switch have a cost disadvantage in that a switch 
must be installed and that power may be lost during switching. Further, if the mode of 
suppling power is interrupted, operation is not possible even if power can be otherwise 
supplied. 

Methods using a diode are problematic in that, when the voltage on the interface 
side is high, switching does not actually occur even if an AC adapter is connected. In 
particular, IEEE 1394 entails a relaxed specification of the power supply voltage. A 
broad specification with considerable latitude stipulating from 8V to 33V, or the lack 
thereof, as acceptable. This has required adoption of an AC adapter with a voltage 
higher than that maximum value and use of circuits with high withstand voltages, for 
example, and measures such as the provision of high-capacity capacitors. 

FIG. 1 is a structural drawing of a conventional power supply control device in 
which 5V is supplied to an information processing unit. Power is supplied to this 
power supply control device from the power supply terminal of an interface connector 
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and from an AC adapter by way of respective signal lines 1,2. The power supply 
voltage supplied from the interface connector is set in the range of 8V-33V, according 
to the personal computer, or the like, connected thereafter. The power supply voltage 
supplied from the AC adapter is greater than 34V. 

Backflow prevention diodes 8, 9 are provided in the signal lines 1, 2, preventing 
current flowing from one line from flowing back into the other line. Thus, the power 
supply voltage is supplied to a power supply circuit 4 from the line with the higher 
voltage. 

The power supply circuit 4 comprises a field effect transistor 19, which 
performs switching, a flywheel diode 24, a coil 25, output voltage feedback 
resistors 13, 14, a decoupling capacitor 21, a smoothing capacitor 23 and a control 
circuit 26. 

The output voltage from the power supply circuit 4 is divided by 
resistors 13, 14. Based on the result of a comparison to a predetermined reference 
voltage, the control circuit 26 issues instructions for switching to the field effect 
transistor 19 and standardizing feedback control is thereby carried out to provide a 5V 
output voltage. 

In such a power supply control device, when the power is supplied from the 
interface signal line 1, and not from the adapter signal line 2, current flows from the 
interface signal line 1 into the decoupling capacitor 21 and is prevented from flowing 
into the adapter signal line by a backflow prevention diode 9. 
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When the power supply voltage from the interface signal line 1 is 33V, even 
though power is supplied from the adapter signal line 2, if a higher power supply 
voltage is not supplied, current flows from the interface signal line 1 to the decoupling 
capacitor 21. 

Essentially, when 8V-33V is supplied from the interface, a voltage higher than 
the 33V, that is the maximum voltage supplied from the interface, is required to ensure 
that when an AC adapter is used, no power is received from the interface and the 
current received comes only from the AC adapter. Thus, accounting for error in 
precision, a voltage greater than 34V is required. 

Because the relationship between the withstand voltage and the capacity of a 
capacitor is generally proportional, the smoothing capacitor within the AC adapter must 
also be increased. The slim likelihood of increasing the conversion efficiency of the 
power supply for conversion from 34V to 5V is also a problem. 

SUMMARY OF THE INVENTION 

Consequently, an object of the present invention is to provide a power supply 
control device and an information processing device which reduces the wear of a host 
computer, or other such battery, connected by way of an interface connector. This 
object is achieved by receiving a prioritized power supply when power is provided by a 
dedicated power supply source, which supplies power only from an AC adapter, or 
other such power supply. 
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Another object of the present invention is to provide a power supply control 
device and an information processing device which do not entail an unnecessary 
increase in the power supply voltage of an AC adapter, or other such power supply 
source, and to allow the use of a small, inexpensive power supply source. 

Additional objects and advantages of the present invention will be set forth in 
part in the description which follows, and in part, will be obvious from the description, 
or may be learned by practice of the invention. 

The power supply control device and information processing device using such 
possess an interface that receives or transmits information from or to another 
information processing device and is provided with a predetermined power supply. 
The aforementioned power supply control device is provided with a first power supply 
input terminal to which a power supply is provided by way of the aforementioned 
interface. Also provided is a second power supply input terminal to which a power 
supply is provided by way of another power supply source other than the 
aforementioned interface. A power supply input detection unit detects an instance when 
the input of the aforementioned second power supply input terminal is above a 
predetermined value. A switch unit cuts off the power supplied from the 
aforementioned first power supply input terminal and activates the power supply from 
the aforementioned second power supply input terminal when the input from the 
aforementioned second power supply input terminal is above a predetermined value, 
according to the aforementioned power supply input detection unit. A power supply 
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processor processes the power supplied by way of the first or second power supply 
input terminals. In addition, the first power supply input terminal is connected to an 
interface power supply and the second power supply input terminal is connected to an 
AC adapter. 

The switch unit is provided with a switch which activates or deactivates the 
power supplied from the first power supply input terminal. A switch control unit 
drives a switch to cut off the power supplied from the first power supply input terminal 
when the power supplied from the second power supply input terminal is more than a 
predetermined value according to a result from the power supply input detection unit. 

In addition, a backflow prevention unit is provided in the power supply lead 
from the first power supply input terminal and the second power supply input terminal, 
respectively. 

The switch unit is also provided with a first switch, which activates or 
deactivates the power supplied from the first power supply input terminal and a second 
switch, which activates or deactivates the power supplied from the second power supply 
input terminal. Also provided is a switch control unit which drives one switch and 
thereby activates the power supply from the first power supply input terminal when 
there is no power supplied from the second power supply input terminal, according to a 
result from the power supply input detection unit, and drives another switch to activate 
a power supply from the second power supply input terminal when the power supplied 
is greater than a predetermined value from the second power supply input terminal. In 
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addition, the switch comprises a field effect transistor and the aforementioned interface 
is a USB-specified or IEEE-specified interface. 

The aforementioned information processing device of the present invention is a 
storage device which processes a disk, card, or tape form of a storage medium. 

Accordingly, there is means which detects a high priority voltage from among 
two power supply inputs and means which cuts off the lower priority power supply 
input. Cutting off the lower priority power supply input by means of the output from 
the voltage detection means allows power to be automatically supplied from the higher 
priority power supply input terminal. 

In addition, by using an AC adapter or other such power supply source 
whenever available and using an interface connector only when power is interrupted, 
the present invention provides an information processing device which does not 
unnecessarily wear the battery of a host computer. 

In addition, without needlessly raising the voltage of an AC adapter, the present 
invention can also be formed compactly and inexpensively. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and advantages of the invention will become apparent 
and more readily appreciated from the following description of the preferred 
embodiments, taken in conjunction with the accompanying drawings of which: 

FIG. 1 is a structural drawing of conventional power supply control device; 
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FIG. 2 is a structural drawing of the information processing device system of 
the present invention; 

FIG. 3 is a structural drawing of a first preferred embodiment of the power 
supply control device of the present invention; 

FIG. 4 is a structural drawing of a second preferred embodiment of the power 
supply control device of the present invention; and 

FIG. 5 is a drawing depicting the input voltage of a power supply circuit and an 
efficiency curve. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

FIG. 2 is a structural drawing of an information processing device system. The 
information processing device 30 is supplied by, as an external power supply, an AC 
adapter 31 and by a power supply stored in the battery 34 of a host computer 33 
powered by a battery 34 or an AC adapter 32 and provided by way of an interface by 
means of power supply leads 1,2. 

Power supply from the host computer 33 is accomplished by connection of the 
power supply lead of a detachable interface connector (I/F) to a first power supply input 
terminal at a device interface 39. Power supply from the AC adapter 31 is 
accomplished by connection of a detachable connector to a second power supply input 
terminal 35. 

Though the present preferred embodiment describes an instance using an 
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IEEE1394-specified interface connector, items possessing a power supply lead or 
power supply terminal designated by IEEE specifications, USB specifications, or ISO 
specifications can also be used. A USB-specified interface provides a 5V power 
supply. 

Voltage supplied by way of the first and second power supply input 
terminals 39, 35, respectively, is supplied to a power supply processor 37 in the power 
supply control device 40. Provision of a power supply input detector 36 to detect when 
the input from the second power supply input terminal 35 is above a predetermined 
value, affords a structure switched by a switching unit 37a such that supplied power is 
received with priority from the AC adapter 31 when a predetermined power supply 
from the AC adapter 31 is present. 

The power supply processor 37 outputs a predetermined 5V power supply 
voltage, which is supplied to an information processing unit 38. The information 
processing unit 38, that is the device to which power is ultimately supplied, may be an 
opto-magnetic disk device, which is both an optical storage device and a computer 
storage device, a phase change optical disk device, a DVD device, a CD-ROM/CD- 
R/CD-RW device, an optical card device, a floppy disk device, a hard disk device, a 
magnetic disk device, a magnetic card device, a magnetic tape device or an optical tape 
device, or the like. A mobile phone or a portable and compact terminal such as a 
notebook personal computer, pocket personal computer, electronic notebook or 
electronic book may also be used. 
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Figure 3 is a structural drawing of a first preferred embodiment of the power 
supply control device of the present invention. Voltage supplied by an AC adapter 31 
is detected by a voltage detection unit 5 comprising a power supply input detection unit. 
Voltage detection unit 5 comprises a Zener diode 10, resistors 11, 12; and 
transistors 17, 18. A switch unit 6 comprises resistors 15, 16 and a field effect 
transistor 20. Backflow prevention diodes 8, 9 are provided in the signal lines 1,2, 
respectively and prevent current flowing from one direction from flowing backwards in 
the other direction. 

A power supply circuit 4 comprises a field effect transistor 19 which performs 
switching, a flywheel diode 24, a coil 25, output voltage feedback resistors 13, 14, a 
decoupling capacitor 21, a smoothing capacitor 23 and a control circuit 26. 

The output voltage from the power supply circuit 4 is divided by 
resistors 13, 14 based on the result of a comparison to a predetermined reference 
voltage. The control circuit 26 issues instructions for switching to the field effect 
transistor 19 and standardizing feedback control is thereby carried out to provide a 5V 
output voltage. 

In the voltage detection unit 5, when the Zener diode 10 detects that the flow of 
current supplied from the AC adapter 31 and input by way of the second power supply 
input terminal 35 has a voltage exceeding 8V, a transistor 17 switches ON. When this 
transistor 17 switches ON, another transistor 18 switches OFF. When that transistor 18 
switches OFF, the gate voltage of the field effect transistor 20 in the switch unit 6 is no 
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longer applied and the voltage supplied from the interface and input by way of the first 
power supply input terminal 39 is cut off. Here, the transistors 17, 18 and 
resistors 15, 16 make up a switch control unit that operates as a switch. 

Thus, the only supply to the power supply circuit 4 is the input from the AC 
adapter 31. Conversely, if the supply from the AC adapter 31 is interrupted and the 
voltage falls below 8V, a transistor 17 switches OFF instantly, another transistor 18 
switches ON, the gate voltage of the field effect transistor 20 falls below the source 
voltage and conducting status is achieved. Then, switchover occurs to supply power 
from the interface input by way of the first power supply input terminal 39. Thus, the 
power supply source can be made switchable simply by setting the AC adapter to 
greater than 8V. 

Figure 4 is a structural drawing of a second preferred embodiment of the power 
supply control device pertaining to the present invention. Voltage supplied by an AC 
adapter 31 is detected by a voltage detection unit 5' comprising a power supply input 
detection unit. Voltage detection unit 5' comprises a Zener diode 10, resistors 11, 12, 
and transistors 17, 18. A switch unit comprises a switch control unit 7 and a switch 
located within a power supply circuit 4'. 

The switch control unit 7 includes a NOT circuit 27 and NAND circuits 28, 29. 
The power supply circuit 4' comprises field effect transistors 19, 20 which include 
switches, a flywheel diode 24, a coil 25, output voltage feedback resistors 13, 14, a 
decoupling capacitor 21, a smoothing capacitor 23 and a control circuit 26. 
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The output voltage from the power supply circuit 4' is divided by 
resistors 13, 14 and a comparison to a predetermined reference voltage is performed. 
Based on that result, the control circuit 26 outputs a signal to the NAND 
circuits 28, 29, and standardizing feedback control is carried out to provide a 5V output 
voltage by instructing switching of the field effect transistors 19, 20. 

In the voltage detection unit 5', when the Zener diode 10 detects that the flow of 
current supplied from the AC adapter 3 1 and input by way of the second power supply 
input terminal 35 has a voltage exceeding 8V, a transistor 17 switches ON. When this 
transistor 17 switches ON, a signal is input to the NOT circuit 27 and a NAND 
circuit 29 in the switch control unit 7, a field effect transistor 20 comprising a switch 
falls below the source voltage and conducting status is achieved. Thus, power is 
supplied from the AC adapter 31 and input by way of the second power supply input 
terminal 35. Hence, the only supply to the power supply circuit 4 is the input from the 
AC adapter 31. 

Conversely, if the supply from the AC adapter 31 is interrupted and the voltage 
falls below 8V, a transistor 17 switches OFF instantly, a signal is input to a NAND 
circuit 28, the gate voltage of the field effect transistor 19 comprising a switch falls 
below the source voltage and conducting status is achieved. Thus, switchover occurs 
to supply power from the interface input by way of the first power supply input 
terminal 39. Hence, the power supply source can be made switchable simply by setting 
the AC adapter 31 to greater than 8V. 
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Essentially, in the present preferred embodiment, by duplicating the power 
supply circuit switching elements themselves and exercising selective control through a 
voltage detection unit signal, backflow prevention diodes are eliminated and the loss 
resulting from their voltage drop (approximately 0.7V) is reduced. 

This 0.7V is the junction voltage of a junction-type diode and is generally on the 
order of 0.5V to IV, but for the most part approximates 0.7V. This results in a voltage 
drop during current flow in the forward direction of the diode, leading to a 
corresponding loss of power. 

Figure 5 is a drawing depicting an input voltage-efficiency curve which indicates 
switching efficiency with respect to the input voltage of the power supply input circuit. 
In Figure 5, the highest efficiency is at 12V-15V and the use of the above-described 
power supply control device affords selection of the AC adapter. This results in a 
highly efficient voltage. Precision is also not required in AC adapter output at this 
level of voltage, which allows the use of a very inexpensive AC adapter. 

Efficiency is also poor at 34V and, thus, in lieu of using an expensive AC 
adapter in the above-discussed conventional power supply control device, the present 
invention solves the problem of poor power supply efficiency. 

Though the foregoing preferred embodiment discussed power supplied from an 
AC adapter and an interface, application is also possible in an instance such as 
prioritized receipt from one of two interfaces supplying power. In addition, other than 
an AC adapter, a battery provided in an information processing device is also an 
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acceptable power supply source. 

Detection of power supply input from a power supply source subject to 
prioritized receipt and performance of power supply switching is also acceptable. 
Selection among a plurality of more than two power supply sources may also be 
afforded. Thus, the present invention allows assignment of priority with respect to 
multiple power supply inputs and can afford automatic selection without impairing the 
degree of freedom of voltage in those power supply inputs. 

"Degree of freedom of voltage" refers to the ability to design a voltage best 
suited to considerations such as energy efficiency, economics and mass production 
effects, without limitations placed on voltage design values by secondary restrictions. 

The power supply control device can also be formed on a printed circuit board 
and a first and second power supply input terminal can be provided on the printed 
circuit board. A design can also be created entailing connection, either directly 
between connectors or by way of an FPC, from the printed circuit board to a power 
supply circuit on the control circuit board of a storage device or other such information 
processing unit. 

Additionally, though in the foregoing preferred embodiment the power supply 
voltage supplied to an information processing unit was set at 5V and the detection 
voltage was set at greater than 8V, it is naturally the case that the power supply voltage 
supplied to an information processing unit can be modified to suit that specific unit. 
Specifically, the power supply voltage supplied to a power supply processing unit can 
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be set at 3.5V and the detection voltage can be set at 5V. 

As described above, the power supply control device and information processing 
device pertaining to the present invention, through a simple structure, allows the receipt 
of power from a high priority power supply input among a plurality of power supply 
inputs. Thus, a power supply from a dedicated power supply source such as an AC 
adapter can automatically be received in a prioritized fashion, thereby affording a 
reduction in the wear of an interface-connected host, or the like, from a power supply. 

By connecting a power supply such as an AC adapter, a user obviates the need 
to receive power from another information processing device through an interface, 
which is particularly beneficial in the case of a portable battery-driven notebook 
personal computer, or the like where it is desirable that the connection reduce battery 
wear as much as possible. 

In addition, the power supply control device and information processing device 
pertaining to the present invention do not require the use of a large, high-precision and 
expensive AC adapter, allowing the use of a small and inexpensive AC adapter. 
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